Based on the micro-data of China Household Finance Survey, this paper analyzes the effects of credit constraints on household selection of financial assets empirically. The results show that credit constraints have the significant negative impact on participation rate and allocation ratio of savings, stock, risky financial assets. Credit constraints keep families from holding much savings. Those families who face credit constraints have to use their own money to meet the demand of funds without bank loans. Those families who face credit constraints are no willing to invest in stock market and hold less risky assets because of their lower risk tolerance. Besides, credit constraints can increase the participation rate of informal borrowing and reduce household private lending. There are few domestic articles analyzing the relationship between credit constraints and household selection of financial assets. Therefore, this paper can be more of reference value for the follow-up study. Meanwhile, the results show that reducing credit constraints is helpful for the household participation in capital market.
Introduction
In recent years, the economy of China developed stably, domestic residents' disposable income increased rapidly as well. National Bureau of Statistics announced that the growth rate of per capita disposable income in China had reached 8% in 2014, which was faster than the economic growth rate. Because of the rapidly increasing of domestic residents' disposable income, the scale of household financial assets becomes larger and larger. The selection of financial assets has become the core issue of household financial investment. At the same time, the scale of household debt also increased rapidly, from 17.2 billion in 1997 to 5.54 trillion in 2009, which had achieved a 322-fold increase. In the past ten years, mortgages, consumer loans and credit card loans had greatly changed the habits of domestic residents' consumption and saving. Many families prefer to use the credit instruments to smooth the demand of consumption and investment, rather than only rely on savings to adjust the income and expenditure. Therefore, we have every reason to believe that the behavior of household borrowing will greatly affect household economic decision.
Literature Review
Western scholars have been studying household portfolio choice since the early consumption theory was put forward. In the consumption theory, life cycle theory and permanent income hypothesis both indicate that based on the situation of current income and the expectations of future income, families will choose different asset allocations to smooth consumption in different stages. With the internal conditions unchanged, household expectation of income is largely affected by the external credit conditions. Whether a family can borrow enough money from financial institution without limits decides whether the household asset allocation is effective or not. Therefore, credit constraints can affect the selection of financial assets through affecting the expectation of future income. Early credit constraints theory was proposed by Flavin (1981) , and his research indicated that because of credit constraints, consumption will be oversensitive to income [1] . Zeldes (1989) used the data of Panel Study of Income Dynamics (PSID) to do the time series analysis and cross-sectional analysis, he found that credit constraints can significantly affect the expectation of future income so that household consumption and savings can be affected by credit constraints largely [2] . Haliassos, M. and Michaelides, A. (2003) established an infinite life-cycle model under credit constraints, and studied the household portfolio specialization puzzle for impatient consumers with access to risky and riskless assets [3] . Guiso et al. (2000) compared portfolio behavior across countries and contrasted theoretical predictions to empirical findings, they concluded that because of credit constraint, young household would like to invest real assets rather than financial assets, but elder household is opposite [4] . In theory, western scholars used to establish consumption-savings model to analyze household portfolio choice (Stiglitz, 1981; Cocco, 2005) . However, western scholars focus on household heterogeneity such as age, education, health, housing and income etc. when analyzing household selection of financial assets empirically (Poterba, 1997; Heaton, 2000; Michael, 2006; Angerer, 2009).
Domestic scholars analyzed the selection of financial assets by households mainly from two aspects of macroeconomic and microeconomic. In earlier studies, domestic scholars used macroeconomic data to analyze household choice of financial assets. Yu Changqiu (2001) found that steady growth and structural changes of financial assets contributed to the development of economy [5] . He Xingqiang et al. (2009) analyzed the effect of background risk on household selection of risky assets, the result showed that higher risk of career income would lead to the lower ratio of risky assets such as stock or financial products [6] . As further research continues, household micro database has been established gradually. Therefore, some scholars started to analyze the effect of household heterogeneity such as wealth, housing, education, health, risk attitude etc. Yu Rong (2006) used questionnaire data from 10 major cities to prove that age, income, real estate, education, risk attitude and social interaction have a significant positive impact on families' participation in stock market. Also, there was a significant positive relationship between expectations of future income and proportion of shareholding [7] . Wu Weixing et al. (2011) found that although investors' health status did not significantly affect his decisions about participating in the stock and risky asset markets, it did affect how much his family invested in stocks or risky assets [8] . Wang Cong and Tian Cunzhi (2012) pointed out that risk attitude, social reaction and house holding had a significant impact on stock market participation. Meanwhile, they believed that there was a significant negative relationship between credit constraints and stock market participation [9] .
According to the literature review above at home and abroad, we can learn that foreign scholars have had systematic researches on credit constraints and household selection of financial assets. However, domestic research on household finance is still at the beginning stages and there is lack of national household financial micro-data, so that domestic scholars' study on the household selection of financial assets is not enough. Also, very few domestic researches study the relationship between credit constraints and household selection of financial assets. Therefore, this paper can fill the blank of domestic researches. This paper analyzes the effects of credit constraints on household selection of financial assets by using micro-data from China Household Finance Survey. China Household Finance Survey provides systematic micro-data of household finance in China. This paper will be of more reference value for the follow-up studies of credit constraints and household finance, and also be of practical significance to household financial management and capital market regulator.
Theoretical Hypothesis

Credit Constraints and Precautionary Savings
Those families who face credit constraints cannot smooth income and expenditure by external borrowing, so their expectation of future income has greater uncertainty. Therefore, those families who face credit constraints will pay more attention to the current asset allocation and increase their precautionary savings. Leland firstly proposed the precautionary savings hypothesis which stated that the uncertainty of income will lead to the increase savings. Leland pointed out that credit constraints will lead to the greater uncertainty of future income, so those families who face credit constraints would rather holding more precautionary savings. Similarly, Haliassos and Bertaut (1995) found that credit constraints will reduce the holdings of risky assets but increase precautionary savings [10] . Guiso et al. (2000) studied the Italian household asset data, and found that credit constraint affected the holdings of risky assets through affecting the transaction cost [4] . As a result, precautionary savings would be the reasonable option for those families who face credit constraints. Above all, a hypothesis can be draw as following:
H1: Credit constraints have a positive correlation with household savings.
Credit Constraints and Risk Tolerance
Whether a family can obtain credit support from the formal credit channels like banks depends on repayment capacity. Repayment capacity mainly includes sustainable Income, credit status and mortgage assets. Jappelli (1990) pointed out that compared with the families without credit constraints, those families who face credit constraints own fewer assets and less income [11] . When families have insufficient assets and income, their risk tolerance becomes lower. Those families with lower risk tolerance would rather to choose low-risk financial assets instead of high-risk financial assets such as stock. Credit conditions can reflect different risk tolerance between different families. Rational economic behaviors can be affected by risk tolerance, so families with lower risk tolerance will probably choose low-risk financial assets. Low-risk financial assets mainly include savings, and high-risk financial assets mainly include stock, funds, derivatives etc. Above all, two hypotheses can be draw as following: H2: Credit constraints have a negative correlation with stock holding and risky financial assets.
Credit Constraints and Private Borrowing and Lending
China Household Finance Survey (CHFS) states that the level of formal credit availability, which means the degree of meeting the credit demand, is 51.6%, while the level of private borrowing availability is 44.4%. CHFS report shows that meeting household credit demand mainly relies on formal credit channels like banks, but private borrowing also plays an indispensable role in reducing the pressure of credit demand. Compared with private borrowing, formal credit channels have relatively tough approval conditions and high transaction costs.
Those families who are unable to get loans from banks have to borrow money from friends and relatives. In reality, small shortage of funds in production, operation, daily consumption and education spending etc. will be more likely to be met by private borrowing. Therefore, those families who face credit constraints will tend to use private borrowing to solve the problem of shortage of funds. Meanwhile, those families who face credit constraints will reduce private lending because they lack of money. Above all, two hypotheses can be draw as following: H3a: Credit constraints have a positive correlation with private borrowing. H3b: Credit constraints have a positive correlation with private lending.
Data, Model and Variables
The Selection of Sample Data
In this paper, the source of sample data is 2011 China Household Finance Survey (CHFS). CHFS has investigated 320 communities in 80 counties of 25 provinces, and collected household finance micro-data of 8438 families. The survey consists of four parts, including demographics, assets and liabilities, insurance and social secu-rity, expenditure and income.
Model Specification
This paper firstly analyzes the effect of credit constraints on household participation in financial assets. Since the explained variable is a dummy variable, Probit model should be used as the empirical model. The model specification is as follows:
( ) In the formula, Financial assets participantion i means the proportion of each financial asset in household allocation, including the proportion of saving, the proportion of stock, the proportion of risky financial assets and the proportion of private lending to the total financial assets.
Variable Description
Explained Variable
In Probit model, the explained variables are dummy variables including if a family holding savings, if investing stock, if investing risky financial assets and if having private borrowing. In Tobit model, the explained variables include the proportion of saving, the proportion of stock, the proportion of risky financial assets and the proportion of private lending in the total financial assets. Savings means the sum of demand deposits and time deposits. Risky financial assets refer to the sum of stock, bonds, fund, derivatives, financial products, non-RMB assets, gold and private lending.
Explanatory Variable
In this paper, the main explanatory variable is credit constraints. Conceptually, credit constraints describe the situation that people who need money cannot obtain credit funds from formal financial market. In earlier studies, credit constraints could not be observed or measure directly. Therefore, many scholars only could indirectly measure credit constraints by observing consumer sensitivity to changes in income or estimating the differences between actual consumption and expected consumption. However, this way of measuring credit constraints was not suitable for empirical analysis. Therefore, Jappelli (1990) proposed a more concrete and operable method. Jappelli stated that when a family's application for a loan was rejected or they didn't apply for a loan just because afraid of being rejected, this family was facing credit constraints. Jappelli (1990) used data from survey of consumer finance to measure credit constraints, his judgment standards focus on "application for a loan was rejected" or "without application for a loan because afraid of being rejected". In follow-up studies, Jappelli's method was widely used (Feder, 1990; Flavin, 2002; Grant, 2007) . Therefore, this paper will continue to use Jappelli's to identify those families who face credit constraints. In China Household Finance Survey, those families who answered they didn't have a loan from banks because application was rejected or they didn't apply because afraid of being rejected, are defined as families who face credit constraints.
Controlled Variables
Controlled variables include total household income, household real estate, family size, if being urban, gender of the host, age of the host, risk attitude and education level. Besides, risk attitude can be divided into risk-preference and risk-aversion. Education level can be divided into primary education, secondary education and higher education.
Instrumental Variable
In order to solve endogeneity that may exist in empirical text, this paper will use the Instrumental variable for a two-stage regression. Cheng Yu and Luo Dan (2009) used the distance between home address and nearest financial institution as the instrumental variable, in order to solve the endogenous influence of credit constraints on famers' business startups [12] . Similarly, this paper chooses the distance (measured by time needed) between home address and the centre of city as the instrumental variable. Those families who are closer to the downtown can be more easily accessible to financial institutions, so they have more opportunities to know and participate in the credit market. Also, the distance between home address and the centre of city will not directly affect household selection of financial assets. Therefore, the distance between home address and the centre of city can be a suitable instrumental variable. Meanwhile, in the subsequent robustness test, weak identification test has been passed.
Empirical Analysis
Probit Regression Analysis
In Table 1 , the first column shows that credit constraints have a significant negative correlation with holding savings, but this result is not consistent with previous H1. A possible reason is that those families who face credit constraints have to use all of their own savings to meet the current capital demand because they cannot borrow money from banks. Therefore, those families who face credit constraints may hold little savings or no savings. The second column shows that credit constraints have a significant negative correlation with investing stock, which is consistent with H2. It means credit constraints can reduce the household participation rate of stock market. The third column shows that credit constraints have a significant negative correlation with investing risky financial assets, which is also consistent with H2. The fourth column shows that credit constraints have a significant positive correlation with having private borrowing, which is consistent with H3a. Those families, who face credit constraints from banks, tend to meet the need of funds through informal credit channels.
Tobit Regression Analysis
In Table 2 , the first column shows that credit constraints have a significant negative correlation with the propor- tion of savings in the total financial assets. The result means credit constraints can reduce the proportion of savings, in other words, credit constraints are not the cause of high savings rate in China. However, the result is not consistent with H1. The possible reason is that those families, who cannot obtain credit support from banks, have to use their own savings to solve the current demand of funds, so those families may hold little savings. The second column shows that credit constraints have a significant negative correlation with the proportion of stock, and it is consist with H2. Therefore, credit constraints not only reduce the participation rate of household stock investment, but also have a negative impact on the depth of household stock investment. The third column shows that credit constraints have a significant negative correlation with the proportion of risky financial assets. Those families who face credit constraints tend to invest riskless financial assets. The fourth column shows that credit constraints have a negative correlation with the proportion of private lending, but the result is not significant. The robustness of above results still needs further test.
IV-Probit Regression Analysis
In order to solve endogenous problem, this paper chooses the distance between home address and the centre of city as the instrumental variable to do the IV-Probit regression. IV-Probit can bring more objective results. In the researches of He Anhua (2014) and Lian Yujun (2014), they used two-stage least squares regression to estimate the effectiveness of instrumental variables [13] [14] . This paper also uses 2SLS regression to discuss the effectiveness of the instrumental variable. In Table 3 , F statistic in first stage regression is 38.988, which is greater than the critical value of Stock-Yogo test. The critical value of Stock-Yogo test in 10% significance level is 16.38. Therefore, weak instrument problem does not exist, which means the choice of instrumental variable in this paper is suitable. Meanwhile, this paper uses Hausman test to examine the endogenous problem between credit constraints and explained variables. In Table 3 , P statistics in Hausman test is 0.000, which means the endogenous problem does exists in 1% significance level, so instrumental variable is necessary.
In IV-Probit regression, credit constraints still have a significant negative correlation with holding savings, investing stock and investing risky financial assets. It means those families who face credit constraints will avoid investing stock and risk financial assets. Besides, credit constraints still have a significant positive correlation with having private borrowing. It means those families who face credit constraints have to use private borrowing to meet the financing demand when bank loans are not accessible.
IV-Tobit Regression Analysis
Similarly, IV-Tobit uses 2SLS regression to solve endogenous problem that exists in Tobit model. In Table 4 , F statistic in first stage regression is 31.377, which is greater than the critical value of Stock-Yogo test. The critical value of Stock-Yogo test in 10% significance level is 16.38. Therefore, weak instrument problem does not exist, which means the choice of instrumental variable in this paper is suitable. Meanwhile, Hausman test has been also used to examine the endogenous problem. In Table 4 , statistics values in Hausman test are all negative. Lian Yujun (2014) had drawn a definitive conclusion. He pointed out that when statistics values in Hausman test are negative, it means endogenous problems exist [15] . Therefore, credit constraints cause the endogenous problem, so adjustment with the instrumental variable is necessary.
In IV-Tobit regression, credit constraints still have a significant negative correlation with the proportion of saving, stock and risky financial assets. Although the significance level of the marginal effect of credit constraints on risk financial assets has declined from 1% to 5%, it is believed that credit constraints have the negative impact on investing risky financial assets. Besides, the significance level of the marginal effect of credit constraints on the proportion of private lending has risen from less than 10% to 5%. It means credit constraints have a significant negative correlation with the proportion of private lending. Those families who face credit constraints are not willing to or unable to lend out money.
Conclusion and Suggestions
This paper used the data from 2011 China Household Finance Survey to analyze the relationship between credit constraints and household selection of financial assets. Household selection of financial assets includes participation rate and allocation ratio, so this paper uses Probit model and Tobit model to study these two aspects. The results show that credit constraints have a significant negative correlation with the participation rate and allocation ratio of savings, stock, risky financial assets. Those families who face credit constraints may hold little savings or no savings because they have to use their private funds to meet the current demand of funds when they cannot borrow money from banks. Credit constraints can reduce the participation rate and allocation ratio of stock and risky financial assets. Those families who face credit constraints have lower risk tolerance, so they tend to avoid risky investment when selecting financial assets. In addition, this paper also analyzes the household selection in informal financial market. The results show that those families who face credit constraints tend to have more private borrowing and less private lending. Credit constraints mean that families cannot obtain loans from banks to meet their demand of funds, so those families who face credit constraints have to seek the private borrowing for help. Meanwhile, those families who face credit constraints are not willing to or unable to lend out money because they have to meet their owned demand of funds. In summary, credit constraints have a significant impact on household participation in formal and informal financial markets.
The research conclusions in this paper have strong policy implications for domestic financial practice. Firstly, small loans for households should be supported and promoted. Approval conditions of household loans should be appropriately reduced. Bank loans are helpful for families to balance consumption and investment when they face cash flow problems in daily life. After solving financial problems, families have stronger motivation to invest financial assets. Meanwhile, reducing credit constraints of families can promote household participation in stock market. Secondly, actively developing informal financial market can be helpful for reducing credit constraints of families. Private borrowing can be the better option for those families who are not qualified to obtain bank loans. Based on private borrowing and lending, P2P internet financial platforms can meet household demand of micro-credit. Correctly standardizing private borrowing and lending can be beneficial to household financing and investing. Thirdly, education level and being urban both have a significant negative correlation with the participation rate and allocation ratio of stock and risky financial assets. Therefore, spreading and populariz-ing the knowledge of financial investment are helpful for increasing household participation rate of capital market. Reducing the urban-rural income gap and narrowing the wealth gap can encourage rural households to participate in stock market.
